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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates in general to 
medical and dental ultrasonic devices that generate an 
aerosol cloud or envelope, and more particularly to 
attachments utilized with ultrasonic devices for recover- 
ing the aerosol cloud generated thereby, and for control- 
ling the size thereof. 

BACKGROUND OF THE INVENTION 

[0002] Ultrasonic devices are well known in the 
medical and dental field for use in tissue removal, or 
removal of organic and other types of deposits. When 
employed in the practice of periodontics, ultrasonic scal- 
ers are fitted with a pointed tip or end adapted for scrap- 
ing calculus or tartar deposits. The ultrasonic vibrations 
of the tip facilitate the removal of such deposits on hard 
tissue, such as bone or teeth. In this type of application, 
the ultrasonic scaler includes a handpiece with a "pile" 
housed therein for generating the ultrasonic vibrations. 
A replaceable ultrasonic insert, fitted with the tip, is 
inserted into the end of the handpiece and connected to 
the pile for transferring the ultrasonic vibrations to the 
tip. A flow of water is also directed through the hand- 
piece to cool the ultrasonic pile as it converts high fre- 
quency electrical energy to the mechanical vibrations. 
The water absorbs the heat generated by the pile, 
thereby maintaining the pile at an appropriate operating 
temperature. The water exits the insert via an orifice, is 
directed to the tip and, because of the ultrasonic vibra- 
tions of the tip, generates an aerosol cloud or mist. The 
water stream particles that are directed toward the tip, 
are broken into microdroplets which can create a large 
globe-shaped envelope, ranging in size up to 122 cm 
(48 inches)in diameter. 

[0003] The aerosol cloud of microdroplets can also 
include small tissue fragments and droplets of body flu- 
ids, including blood, which become airborne and, unless 
specific precautions are taken by the surgeon or doctor, 
can be inhaled. It can be appreciated that various con- 
tagious viruses and other organisms can be transferred 
from the patient, via the aerosol cloud, to the surgeon. 
In addition, the aerosol cloud is disadvantageous for 
both the patient and the surgeon, in that after several 
minutes of utilization of the ultrasonic device, both the 
patient and the doctor can become wet or soaked. 
[0004] Insofar as the water flow through the ultra- 
sonic device is necessary for cooling, it cannot be inter- 
rupted during the operation of the device without 
overheating and potentially damaging the device. It is 
also believed that there may be a beneficial result of the 
ultrasonic water jet in the area of operation, as it is 
believed that the water jet provides cavitation for facili- 
tating removal of stains and deposits. 
[0005] Attempts have been made to control water 
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jets in dental equipment, such as illustrated in U.S. Pat. 
No. 4,253,831 by Eaton, II. According to this patent, an 
aspirating dental device is fitted with a pliable sleeve 
over a contra-angle type of dental drill to form an airflow 

5 passage between the pliable sleeve and the handpiece 
itself. An airflow passage inlet exists near the working 
end of the dental handpiece, while a vacuum or suction 
is applied to the outlet end. It is believed that such a 
concept is inoperable as the sleeve must be somewhat 

w pliable to be inserted on or removed from the irregular 
shaped dental device, and that being the case, the suc- 
tion applied to the outlet end thereof would collapse the 
sleeve and interrupt or severely restrict the suction 
therethrough. The end result would be the inability to 

15 aspirate fluids at the working end of the device. Further, 
the pliable removable sleeve would be constricted 
around the dental device when the doctor grasps the 
device for use on a patient, thereby compromising the 
utility of the device. It should additionally be noted that 

20 the turbine exhaust of the Eaton, H air-driven dental drill 
is located within the airflow passage inlet. The high 
pressure exhaust from the dental drill will greatly reduce 
or nullify the low volume suction, and can result in no 
suction at all. 

25 [0006] From the foregoing, it can be seen that a 
need exists for an improved mist or aerosol recovery 
device, usable with an ultrasonic scaler to reduce the 
spread of germs, viruses, and contaminated particles 
suspended in the cloud. A further need exists for a 

30 device that reduces the extent of the aerosol envelope, 
without reducing the cooling capability of the water 
stream. A related need exists for an attachment that 
reduces the amount of hot water that is dispensed from 
the ultrasonic device into the patient's mouth. 

35 [0007] Yet another need exists for an aerosol recov- 
ery attachment that is removable from the conventional 
handpiece, is low cost, and thus is disposable for the 
surgeon. 

[0008] US-A-3,526,219 discloses a method and 
40 apparatus for the removal of layers of relative high com- 
pliant material, such as tissue from biolgical organisms 
in humans, by means of hyperacceleration of vibratory 
forces in the ultrasonic frequency range with-out caus- 
ing any disruption or damage to the underlying layers of 
45 material. The prior art device comprises a source of 
suction, an insert, a rigid cylinder body with opposing 
first and second ends to be inserted into a hand piece, 
an annulus defined between the first end of the cylinder 
body and the insert, and a suction tube attached to a 
so side wall of the cylinder body. The prior art device draws 
at least a portion of the aerosol in via the annulus 
between the ultrasonic insert and the cylinder body. 

SUMMARY OF THE INVENTION 

55 

[0009] The invention relates to an ultrasonic device 
as claimed in claim 1 and to a method as claimed in 
claim 10. 
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[001 0] The principles and concepts of the invention 
are disclosed for a technique and apparatus to reduce 
and control the aerosol envelope produced by water- 
cooled ultrasonic devices. According to the preferred 
embodiment of the invention, a suction hood assembly 5 
is attached to the handle of an ultrasonic handpiece, 
adjacent the end where the small water jet is directed to 
the ultrasonic tip held by the insert. By controlling the 
amount of suction in the annuius between the ultrasonic 
insert and the suction hood, the amount of water in the w 
stream that reaches the ultrasonic tip can be controlled, 
thereby controlling the generation of water mist and 
thus the extent of the aerosol envelope. In addition, the 
suction produced at the end of the ultrasonic insert is 
also effective to recover substantial water mist from the 75 
envelope, thereby also controlling the size thereof. In 
view that the water flowing through the ultrasonic handle 
absorbs heat and cools the device, the control and 
recovery of a portion of the heated water stream that 
reaches the tip also results in a lower operating temper- 20 
ature of the ultrasonic tip. By reducing the amount of hot 
water that is dispensed in the mouth of the patient, dis- 
comfort to the patient is also reduced. 
[001 1 ] In accordance with the invention, the suction 
hood includes a cylinder body that is insertable onto the 25 
end of the ultrasonic handpiece into which the replace- 
able ultrasonic insert and tip are inserted for operation. 
One end of the cylinder body fits tightly to the ultrasonic 
handpiece for securing the hood to the device, while the 
other end of the cylinder is radially spaced about the 30 
insert to form an annuius. A suction tube is formed or 
attached into an opening in the sidewall of the cylinder 
body, and connected to a source of suction. 
[001 2] When the suction hood assembly is secured 
to the ultrasonic device and connected to a source of 35 
suction, a suction is developed in the annuius between 
the ultrasonic insert and the suction hood cylinder. The 
opening of the annuius is generally at the base of the 
ultrasonic tip, around the insert. The influence of the 
suction attracts a portion of the water stream from the 40 
jet, as well as a portion of the water mist of the envelope 
generated by the interaction of the ultrasonic vibrating 
tip and the water stream. By controlling the amount of 
suction to the suction hood assembly, the size of the 
envelope can be controlled. 45 
[001 3] Another advantage realized by the invention 
is that a portion of the heated water jetted from the ultra- 
sonic device toward the tip is prevented from reaching 
the tip, thereby resulting in decreased temperatures of 
the ultrasonic tip. Another advantage realized by the so 
invention is that by controlling the size of the water mist 
envelope, the area and volume of viruses, germs and 
bacteria suspended in the mist is reduced, thereby 
reducing the exposure of the doctor or surgeon to con- 
tagious or contaminating elements. 55 
[0014] The principles and concepts of the invention 
can be embodied in other forms. For example, the cylin- 
der body of the assembly can be made with different 


diameters, one diameter for fitting to the surgical hand- 
piece, and another section having a different diameter 
to provide for a sufficient area of suction to recover and 
control the aerosol envelope. 

[001 5J In another embodiment, a plastic cylinder 
body can be elongated and extended around the hand- 
piece of the ultrasonic assembly. In this embodiment, 
the extended portion of the plastic cylinder body is 
removable and thus sterilizable, and also functions to 
provide a thermal insulation between the surgeon's 
hand and the heat-generating ultrasonic pile housed 
within the ultrasonic handpiece. 
[001 6] I n yet another embodiment, the suction hood 
assembly can be fabricated with the ultrasonic device, 
integral therewith. While cleaning or sterilization of this 
embodiment may be more difficult, the control of the 
aerosol envelope remains a decided advantage. 
[001 7] The ultrasonic device and attachment of the 
invention can be advantageously used in conjunction 
with an air suction/pressure control system. The control 
system includes a holder for removably holding or cra- 
dling the ultrasonic device. When the ultrasonic device 
is placed in the holder, a switch therein is effective to 
remove suction from the suction hood assembly and 
thereby stop the annoying suction hiss. The holder also 
removes air pressure and thus electrical power from the 
ultrasonic device during periods when it is held within 
the holder. On removal of the ultrasonic device from the 
holder, suction is applied to the suction hood assembly 
and electrical power is coupled to the ultrasonic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Further features and advantages will 
become more apparent from the following and more 
particular description of the preferred embodiment of 
the invention, as illustrated in the accompanying draw- 
ings in which like reference characters generally refer to 
the same parts throughout the views, and in which: 

FIG. 1 illustrates a conventional ultrasonic device 
during operation, in which an aerosol cloud or enve- 
lope is generated; 

FIG. 2 illustrates the structural features of the suc- 
tion hood assembly according to a presently pre- 
ferred embodiment, as attached to an ultrasonic 
device; 

FIG. 3 illustrates an oblique end view of the suction 
hood assembly, illustrating the annuius thereof; 
FIG. 4 illustrates another embodiment of the suc- 
tion hood assembly according to the invention; 
FIG. 5 graphically illustrates the ultrasonic tip tem- 
perature when the ultrasonic device is utilized with 
and without the invention; 

FIG. 6 shows another embodiment of the invention, 
in which the cylinder body is extended to cover a 
large portion of the handpiece; and 
FIG. 7 illustrates a control system for controlling the 
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application of suction and AC power to the ultra- 
sonic device of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] FIG. 1 illustrates an ultrasonic handpiece 
assembly 10 of the type well known in the medical and 
dental fields. The assembly 10 includes a handpiece 12 
and an interchangeable insert 14 with a tip 16. The tip 
1 6 is made integral with the insert 1 4 so that tips having 
different angular orientations or tip edges can be utilized 
and interchangeably used with the same handpiece 12. 
The handpiece 12 includes an internal ultrasonic gener- 
ator, or pile, providing high speed, microscopically small 
mechanical vibrations coupled to the insert 14, and 
therethrough to the tip 16. Vibrations up to 25,000 
cycles per second are typically generated by the gener- 
ator housed in the ultrasonic handpiece 12. The high 
frequency vibrations of the tip 16 are effective to dis- 
lodge calculus, tartar, deposits and stains from hard tis- 
sues, such as teeth and bones. There are many other 
applications for ultrasonic devices in the medical and 
dental fields. 

[0020] Tap water is supplied to the handpiece 1 2 to 
cool the ultrasonic generator. The ultrasonic handpiece 
12 is cooled by a water stream that absorbs heat from 
the handpiece 12, which water is then forced through a 
channel in the insert 14, out of an opening or orifice 140 
in the end thereof, and toward the tip 16. The water jet 
is shown in FIG. 1 as reference character 18. The water 
jet 18 hitting the vibrating tip generates a water mist 
cloud defining an aerosol envelope 20. Depending upon 
the flow rate of water forced through the handpiece 
assembly 10, the size of the aerosol envelope 20 can 
reach 61-91 cm (2-3 feet), or more. In many instances, 
the water envelope gets both the surgeon and the 
patient wet, thereby resulting in an uncomfortable and 
undesirable environment. In addition, microdroplets of 
tissue and body fluids of the patient can become air- 
borne in the envelope 20 and transferred to the surgeon 
via the aerosol envelope 20. it can be appreciated that 
when the ultrasonically vibrating tip 16 touches blood or 
saliva, such fluids are atomized, thereby causing micro- 
droplets thereof to become airborne. In view of the pos- 
sibility of the AIDS virus being transferred from the 
patient to the surgeon by way of the aerosol envelope 
20, it is highly desirable to substantially control the size 
of the envelope and thus reduce or eliminate the trans- 
fer of matter between the patient and the surgeon via 
the aerosol envelope 20. 

[0021] The ultrasonic handpiece assembly 10 is 
connected to a control unit 22 by way of a cable 24. The 
cable 24 includes one or more conductors for coupling 
high frequency electrical energy to the handpiece 
assembly 10, which then converts the electrical energy 
into corresponding mechanism vibrations. In addition, 
water is coupled under pressure by way of a conduit in 
the cable 24 to the handpiece assembly 10 for cooling 
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thereof. Because of the substantial thermal energy gen- 
erated by the conversion of electrical to mechanical 
energy in the handpiece assembly 10, such assembly 
must be cooled. Otherwise, the life of the assembly 

5 would be reduced, and the assembly would become too 
hot to handle by the surgeon. In addition, the water jet 
18 co-acts with the ultrasonic vibrating tip 16 to result in 
what is believed to be a cavitation action that facilitates 
the cleaning or removal of matter from hard tissue. As 

10 will be described in more detail below, the tip 16 can 
reach a temperature of 60°C (140°F), which often 
becomes uncomfortable for the patient as the heat is 
transferred to the hard tissue. 
[0022] The ultrasonic control unit 22 includes a 

15 manual control 26 for controlling the power coupled to 
the ultrasonic handpiece assembly 10. The power con- 
trol 26 essentially varies the amplitude of the electrical 
energy which, when converted to mechanical energy, 
varies the amplitude of the mechanical vibrations of the 

20 tip 1 6. A water control 28 controls the pressure of water 
coupled to the handpiece assembly 10, and thus the 
amount of water forced through the assembly 10 and 
jetted to the tip 16. A recommended water flow through 
a conventionally available ultrasonic scaler is about 35 

25 cc of water per minute to achieve adequate cooling. 
This flow rate is such that a patient must swallow or spit 
every 30-40 seconds. As can be appreciated, the 
greater the water flow through the handpiece assembly 
10, the cooler the assembly will operate, as well as the 

30 tip 1 6. However, with a greater water flow, the size of the 
aerosol envelope 20 increases, thereby exacerbating 
the situation. Increasing the water flow will also increase 
the volume of hot water to the patient's mouth, thereby 
increasing discomfort to the patient. Ultrasonic equip- 

35 ment with which the invention is well adapted for use 
includes an ultrasonic scaler obtainable from Dentsply 
International, Inc., 570 West College Avenue, York, 
Pennsylvania, and known by the trademark "BOBCAT. 
[0023] With reference now to FIGS. 2 and 3, there is 

40 illustrated a conventional ultrasonic handpiece assem- 
bly 10 equipped with a suction hood assembly 30, con- 
structed according to the invention. It should be 
understood at the outset that the use of the invention is 
described in conjunction with an ultrasonic device, but 

45 the invention may find a variety of applications with 
many other medical and dental devices. The suction 
hood assembly 30 includes a cylindrical body 32, open 
at each end thereof. One end 34 of the cylindrical body 
32 fits snugly around the handpiece 14 to prevent the 

50 passage of air, liquid or suction between the handpiece 
12 and the cylindrical body 32. The outer end 36 of the 
cylindrical body 32 is open and radially spaced from the 
ultrasonic insert 14. This is shown more clearly in FIG. 
3 of the drawings. A suction tube 38 is molded or fixed 

55 around an opening 40 formed in the sidewall of the 
cylindrical body 32. In this manner, when a suction is 
applied to the end of the tube 38, the suction draws in 
liquid, particles and mist via the outer, open end 36 of 
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the cylindrical body 32. The engaging end 34 of the cyl- 
inder body 32 is fitted to the handpiec 12 in a manner 
that seals the cylindrical body 32 to the smooth-handled 
handpiece 12. Preferably, a friction fit is utilized to 
achieve a seal between the parts. 
[0024] As shown in FIG. 3, when the suction tube 
38 is constructed of metal, it can be soldered, brazed or 
welded, such as shown by 42, to the cylindrical body 32, 
which can also be constructed with metal, such as 
brass. As an alternative, the cylindrical body 32 and the 
suction tube 38 can be molded of plastic as an integral 
unit. It is contemplated that the suction hood assembly 
30 can be economically molded with an ABS, or other 
suitable type of plastic. 

[0025] With particular reference to FIG. 3, there is 
shown the annulus 44 defined by the radial spacing 
between the cylindrical body 32 and the ultrasonic 
insert 14. In the preferred embodiment of the invention, 
the radial distance therebetween is about 6.1 millime- 
ters. The inside diameter of the cylindrical body 32 is 
about 14.3 millimeters, thereby providing an area of the 
annulus of about 157 square millimeters. It has been 
found by experimentation that a substantial annulus 
area is required to provide adequate control over the 
size of the aerosol envelope 20. It is believed that a 
large annulus operating with a high volume, low suction 
source is much preferable to a small area, high suction 
annulus. The available suction at medical and dental 
offices is generally about 0,99-1 ,1 m 3 (35-40 cu. ft.) per 
minute. In the preferred embodiment of the invention, 
the axial length of the cylinder body 32 is about 57.75 
millimeters and thereby extends from the shoulder 46 of 
the ultrasonic handpiece 12 substantially to the end 48 
of the insert 14. Preferably, the sidewall thickness of the 
cylindrical body 32 is uniform, although it need not be, 
and is contemplated to be about 0.60 millimeters thick. 
In practice, the end 48 of the insert 14 extends beyond 
the edge 36 of the cylindrical body 32 about 3 millime- 
ters. The edge 36 of the cylinder body 32 is about 25-30 
mm from the end of the tip 16. It has been found that this 
structural arrangement is very effective to provide an 
adequate influence of the suction in the annulus 44 to 
control the size of the aerosol envelope 20. By experi- 
mentation, it has been found that by varying the average 
available dental office suction flow with a gate valve, the 
size of the envelope can be varied from about 25.4 cm 
diameter to as about zero cm in diameter. By controlling 
the envelope to a size of about 2.54 cm, the aerosol 
envelope is contained within the mouth of the patient, 
and the transfer of particles and droplets is substantially 
reduced. In addition, by utilizing a smaller aerosol enve- 
lope 20, both the surgeon and the patient become less 
soaked. The reduced size of the aerosol envelope can 
be achieved without reducing the flow of water through 
the ultrasonic handpiece assembly 10, whereby the 
cooling properties are not comprised. Indeed, as will be 
described more fully below, by reducing the amount of 
hot water in the jet 1 8 that reaches the tip 1 6, the tip also 


operates at a reduced temperature. 
[0026] A technical advantage realized by the inven- 
tion is that the suction hood assembly 30 is easily 
removable from the handpiece assembly 10, thereby 

5 making both items easily cleaned and sterilized. In view 
that body fluids and matter are removed from the patient 
via the suction annulus 44, both the handpiece 10 and 
the suction hood 30 must be sterilized before reuse. It 
should be noted that in this embodiment, the external 

10 surface of a portion of the handpiece 12 usually 
becomes contaminated, and requires sterilization. A 
further advantage of the suction hood assembly 30 is 
that it can be easily manufactured at a low cost, and 
thus can be considered a disposable item. It is contem- 

15 plated that the suction hood 30 can be injected molded 
with an ABS, or other type of plastic. The rigidity of the 
cylinder 32 prevents collapse of the body thereof when 
a suction or hand pressure is applied thereto. As is 
known, in order to effectively use the ultrasonic device, 

20 the surgeon must grip the device tightly. This contrasts 
with the pliable sleeve shown in the Eaton patent identi- 
fied above. Further, the frontal end 36 of the cylinder 
body 32 can be formed with a diameter different than 
that of the back end 34 to achieve a desired area of the 

25 annulus 44, as well as accommodate different sizes of 
handpieces 10. This aspect is shown in FIG. 4. 
[0027] While the body 32 of the suction device 30 
(FIG. 3) is shown having a circular cross section, the 
cross section at the back 34 of the body can be of any 

30 shape corresponding to the shape of the handpiece 12 
onto which it is to be secured. By providing a tight and 
snug fit between the back end 34 of the cylindrical body 
32 with the ultrasonic handpiece 12, the parts can be 
sealed together. In some instances, it may be advanta- 

35 geous to utilize one or more O-rings situated between 
the inner sidewall of the cylindrical body 32 and the 
outer surface of the ultrasonic handpiece 12. Either 
handpiece 12 or the insert 14 may be modified or man- 
ufactured with one or more annular grooves in the outer 

40 surface thereof to accommodate the O-rings, over 
which the suction hood assembly 30 is inserted and 
sealed thereto. Alternatively, internal annular grooves 
can be formed within the cylindrical body 32 to accom- 
modate the O-rings, again for sealing to the outer sur- 

45 face of the ultrasonic handpiece 1 2. As noted above, the 
frontal end 36 of the cylindrical body 32 can be formed 
with a desired diameter to achieve a desired area of the 
annulus 44, thereby to achieve particular suction char- 
acteristics for influencing the nature and size of the aer- 

so osol envelope 20. In other words, the frontal end 36 of 
the cylindrical body need not be circular, but can be 
oval, rectangular, etc. Also, while the edge of the frontal 
end 36 of the cylindrical body 32 is shown cut or formed 
at a right angle with respect to the longitudinal axis of 

55 the hood, such aspect is not necessary. Indeed, the 
frontal edge 36 can be formed at an angle and aligned 
with respect to the ultrasonic tip 16 to facilitate using the 
unit in a patient's mouth or body cavity. 
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[0028] The opening 40 is preferably formed in the 
sidewall of the cylindrical body 32, midway between the 
frontal end 36 and the back end 34. The suction tube 38 
includes an angle 50 so that the elongate portion of the 
tube 38 extends backwardly adjacent to the ultrasonic 
handpiece 12 to thereby make the unit compact and 
easily used within small places, such as in the mouth of 
a patient. Preferably, the elongate portion of the suction 
tube 38 is about 175-200 millimeters in length, with an 
end having an annular ridge 52 for securement of plas- 
tic tubing, or the like, thereto. A C-clip can be utilized to 
clip the suction tube 38 to the handpiece 12 to prevent 
inadvertent disengagement of the suction hood assem- 
bly 30 from the ultrasonic assembly 10. 
[0029] With reference back to FIG. 2, the suction 
tube 38 of the hood assembly 30 is shown connected to 
a conventional source 56 of suction or vacuum, or to a 
central evacuation system. The source of suction is 
characterized by a relatively small suction and a large 
volume. The source of suction 56 includes a manual 
control 58 for controlling the amount of suction applied 
to the suction hood assembly 30. As noted above, by 
utilizing the suction hood assembly 30, the size of the 
aerosol envelope 20 is controlled, and in addition, a 
substantial amount of water jetted directly from the 
ultrasonic assembly 10 can be recovered, thereby mini- 
mizing much of the need for an auxiliary suction tube 
located in the patient's mouth. The suction hood assem- 
bly recovers about 85%-95% of the hot water from the 
jet 18, the remaining portion reaches the ultrasonic tip 
16. Less hot water spray is thus discharged in the 
patient's mouth. As a consequence, the patient feels 
more comfortable, and requires less spitting or expelling 
of fluids, and a reduced tendency to swallow due to the 
aerosol and spray hitting the patient's throat. The suc- 
tion source 56 is shown having a manual control 58, 
however, those skilled in the art may find it advanta- 
geous to form a finger-operated suction valve or control 
integral in the suction tube 38. In this manner, the sur- 
geon may conveniently vary the amount of suction with, 
for example, a pressure responsive valve, to vary the 
amount of suction and thus the size of the aerosol enve- 
lope 20. With this arrangement, the surgeon may tem- 
porarily interrupt the suction to flood or wash the area of 
concern with water. 

[0030] With reference now to FIG. 5, there is illus- 
trated a comparison of the temperature of the ultrasonic 
tip 16 with the use of the suction hood assembly 30, and 
without such assembly. Particularly, solid line 56 of the 
graph shows the use of the ultrasonic handpiece 
assembly 10 without the suction hood assembly 30, 
while broken line 58 illustrates the temperature of the 
ultrasonic tip 16 when influenced by the suction of the 
hood assembly 30. The temperature data of FIG. 5 was 
taken by measuring the temperature (over a period of 
time) of an experimental brass tooth, as the thermal 
energy was transferred from the ultrasonic tip 16, under 
conditions in which the hood assembly was first utilized, 


and then later not utilized. As can be seen, there is an 
initial period of time in which the tip 1 6 becomes uncom- 
fortably hot, when the suction hood assembly 30 is not 
utilized. This temperature peak is much less pro- 

s nounced when using the suction hood assembly 30. As 
can also be appreciated from FIG. 5. the long-term use 
of the ultrasonic handpiece assembly 1 0 with the inven- 
tion results in reduced operating tip temperature, by as 
much as 10° Celsius. In practice, the ultrasonic tip tem- 

10 perature operated without the influence of a suction 
reaches a steady state of about 53,3-55,6°C (128- 
132°F). When operated with the suction hood assembly, 
the tip temperature is reduced , to about 44,4-45,6°C 
(1 12-1 14°F). Because the tip 16 of the ultrasonic insert 

15 14 operates at a reduced temperature, the patient's 
teeth, bone, etc. are not, heated as much, thereby mak- 
ing the experience of the patient less traumatic. 
[0031 ] FIG. 6 illustrates another embodiment of the 
invention, wherein the cylindrical body 60 is elongated 

20 and extends along a substantial length of the ultrasonic 
handpiece 12. While not shown, the elongate cylindrical 
body 60 may have formed on the inner cylindrical side- 
wall an annular ridge that engages the outer surface of 
the handpiece 1 2 to form a seal. Optionally, an O-ring or 

25 other suitable seal can provide a seal between the 
parts. Wrth this embodiment, the surgeon generally 
grasps the elongate cylindrical body 60, rather than the 
ultrasonic handpiece 12. When the elongate body 60 is 
formed of plastic, the transfer of heat from the ultrasonic 

30 handpiece 12 to the elongate hood 60 is reduced, 
thereby resulting in a unit that is cooler to handle by the 
surgeon. In this embodiment, the elongate body is fric- 
tion fit to the ultrasonic handpiece, and thus is sealingly 
engaged thereto. The elongate hood 60 can be sepa- 

35 rated from the handpiece and can be sterilized in an 
autoclave, or otherwise disposed of, while the hand- 
piece can be cleaned in a conventional manner. 
[0032] From the principles and concepts of the 
invention set forth above, those skilled in the art can 

40 readily appreciate that the suction hood assembly can 
also be manufactured as part of the ultrasonic hand- 
piece assembly 10. Indeed, the suction hood assembly 
can be formed integral with the handpiece, or as part of 
the insert. Although the disposability of the suction hood 

45 is then limited, the other qualities and advantages can 
yet be realized. 

[0033] FIG. 7 illustrates an air pressure/suction sys- 
tem for driving the ultrasonic device 70 of the invention. 
The system includes a source 72 of air pressure and a 

so source 74 of suction. The source 72 of air pressure is 
connected to a number of valves and switches to control 
the operation of the ultrasonic device 70, depending 
upon the actions of the surgeon. The source 74 of suc- 
tion is utilized to control the size of the aerosol envelope 

55 and to remove fluids from the area of operation. 

[0034] In the preferred embodiment of the inven- 
tion, the air pressure supply 72 is connected to a device 
holder 76 which controls activation of the ultrasonic 
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device 70, depending upon whether or not the device 70 
has been placed within the holder 76, or removed there- 
from. The air pressure supply 72 is connected to an inlet 
78 by way of a tube 80. While not shown, th device 
holder 76 includes an actuation button or arm which 
senses when the ultrasonic device has been placed in 
the cradle 82 of the holder 76. The actuation arm of the 
holder 76 causes the air pressure coupled to the inlet 78 
to be switched internally through a valve to an outlet 84. 
On the other hand, an air release port 86 on the device 
holder 76 allows air pressure existing at the outlet port 
84 to be exhausted to the air when the internal switch is 
closed, i.e., when the ultrasonic device 70 has been 
removed from the holder 76. The device holder 76 is of 
conventional construction, obtainable from American 
Dental Accessories, Inc., as Model #10-03. 
[0035] The air pressure supply 72 is also coupled 
directly to a selector block 88, which is commercially 
available from the above referenced supplier, as Model 
#49-86. Connected to the selector block 88 is a foot- 
operated switch 90 which, when operated, allows air 
pressure at the inlet 92 of the selector block to be cou- 
pled to an outlet 94 thereof. In addition to the actuation 
of the toot-operated switch 90, the selector block 88 
requires the absence of air pressure at a pilot input 96. 
The pressure supplied to the pilot input 96 of the selec- 
tor block 88 is from a tube 98 connected to the pressure 
outlet 84 of the device holder 76. Hence, air pressure is 
available at the outlet 94 of the selector block 88 only 
when the foot-operated switch 90 is actuated and when 
the ultrasonic device 70 has been removed from the 
device holder 76. The outlet 94 of the selector block 88 
is coupled by tubing 100 to a pressure-operated electri- 
cal switch 102 which controls electrical current to the 
control unit 22 of the ultrasonic device. In other words, 
when air pressure is coupled from the selector block 88 
to the switch 1 02, 1 1 0 volt AC power is connected to the 
ultrasonic control unit 22. 

[0036] An in-line suction valve 104 is connected by 
tubing 106 to the outlet 84 of the device holder 76. The 
suction vaive 104 is of the normally open type, in which 
the inlet 108 is connected through to the outlet 1 10 in 
the absence of air pressure supplied to the tube 106. 
The suction valve 104 is of the conventional type that 
has an inflatable stopper that inflates and closes the 
valve in the presence of air pressure in tube 106, and 
causes the passage therethrough to be open in the 
absence of air pressure. The valve 104 is obtainable 
from the above-referenced supplier as Model #30-75. 
[0037] in operation of the system shown in FIG. 7, 
when the ultrasonic device 70 has been placed in the 
device holder 76, the internal valve of the holder is open 
and thus there is air pressure coupled to the outlet tub- 
ing 98 and 106. With a source of air pressure applied to 
the selector block 88 from pilot input 96, the actuation of 
the foot-operated switch 90 is ineffective to operate the 
electrical switch 102. Thus, the electrical power from 
control unit 22 to the ultrasonic device 70 is removed. 


Also, and importantly, the suction valve 104 is closed 
and thus suction to the suction hood of the ultrasonic 
device 70 is interrupted. The removal of the suction 
source 74 from the ultrasonic device 70 eliminates the 

5 annoying suction noise. 

[0038] When the ultrasonic device 70 is removed 
from the device holder 76 by the surgeon, the entire sys- 
tem is activated and made ready for use. In other words, 
the device holder 76 prevents air pressure from being 

10 coupled therethrough to the tubing 98 and 1 06, whereby 
the suction valve 104 is opened and suction is coupled 
to the ultrasonic device 70. Any air pressure in the outlet 
tubing 98 and 106 is relieved or exhausted through the 
exhaust port 86 of the device holder 76. Further, with no 

15 air pressure available at the pilot input 96 of the selector 
block 88, air pressure from the supply 72 can be cou- 
pled to the switch 102, depending upon whether or not 
the surgeon has activated the foot-operated switch 90. 
In this condition, when the foot-operated switch 90 is 

20 depressed, the switch 102 is activated, whereby 110 
volt electrical power is coupled to the control unit 22 of 
the ultrasonic device 70. The system of FIG. 7 is con- 
structed of conventional components, but intercon- 
nected in such a manner as to provide the advantages 

25 noted above. 

[0039] From the foregoing, the suction hood assem- 
bly of the invention has been described and the numer- 
ous advantages attained thereby. The suction hood 
assembly can be easily manufactured as a low cost 

30 item, thereby making it disposable. The invention, in 
certain embodiments thereof, is removable from the 
ultrasonic handpiece, and thus easily cleaned or steri- 
lized. Importantly, because of its construction, and utili- 
zation with ultrasonic handpieces, the suction 

35 generated in the vicinity of the ultrasonic tip recovers the 
water spray and the mist, thereby controlling the size of 
the aerosol envelope. In doing so, the invention sub- 
stantially reduces the transfer of microdroplets of body 
fluids from the patient to the surgeon. By recovering a 

40 portion of the water spray jetted toward the ultrasonic 
tip, which water spray has absorbed heat from the ultra- 
sonic pile, the tip operates at a reduced temperature. 
The water flow through the ultrasonic handpiece need 
not be reduced, however, whereby the cooling of the 

45 handpiece is not compromised. 

[0040] While the preferred and other embodiments 
of the methods and apparatus have been disclosed with 
reference to specif ic structures, techniques and the like, 
it is to be understood that many changes in detail may 

so be made as a mater of engineering choices without 
departing from the scope of the invention as defined by 
the appended claims. Indeed, those skilled in the art 
may prefer to embody the apparatus in other forms, and 
in light of the present description, they will find it easy to 

55 implement that choice. Also, it is not necessary to adopt 
all of the various advantageous features of the present 
disclosure into a single composition assembly in order 
to realize the individual advantages disclosed herein. 
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Claims 

1. An ultrasonic device (10) comprising an longate 
handpiece (12), an insert (14), having a tip (16), an 
orrfic (140) in the end of the insert (14) through 
which water spray (18) is jetted toward the tip and 
generates an aeroso! (20), 

a rigid cylinder body (32) insertable on at least 
a portion of the handpiece (12), said cylinder 
body (32) having opposing first and second 
open ends (34, 36) said first end (36) being 
radially spaced from the insert (14) to define an 
annulus (44), said second end (34) fitting 
securely to the handpiece (12) for supporting 
and sealing the cylinder body (32) to the ultra- 
sonic device (10); 

a suction tube (38) arranged between a source 
of suction (56) and a sidewall of the cylinder 
body (32) and sealed around an opening (40) 
in the sidewall so that when said source of suc- 
tion (56) is activated at least a portion of the 
aerosol (20) is drawn in via the annulus (44) 
between the ultrasonic insert (14) and the cyl- 
inder body (32) and extracted via the suction 
tube (38); and 

control means (58) to vary the amount of suc- 
tion such that an envelope (20) of the aerosol 
surrounding the tip (1 6) of the ultrasonic device 
can be controlled as to size as a function of the 
amount of suction applied to the suction tube 
(38). 

2. Ultrasonic device of Claim 1 , wherein the first end 
(36) of the cylinder body (32) has a different diame- 
ter than said second end (34). 

3. Ultrasonic device of Claim 1 , wherein said cylinder 
body (32) has a length so that the second end (34) 
thereof engages the handpiece (12) and the first 
end (36) of said cylinder body (32) is spaced from 
the end of the insert about 3 millimeters. 

4. Ultrasonic device of Claim 1, wherein said cylinder 
body (32) is constructed of a rigid plastic and is 
removably attachable to the ultrasonic device (10) 
and is thus disposable. 

5. Ultrasonic device of Claim 1 , wherein said source of 
suction (56) is adjustable between 0,4-1,7 m 3 /min 
(15-60 cu. ft/min). 

6. Ultrasonic device of Claim 1 , wherein said suction 
source (56), is adapted to produce a suction in the 
annulus (44) for recovering a portion of the water 
spray jetted toward the ultrasonic tip (16) before 
said portion of water spray reaches the tip (16), 
thereby reducing the operating temperature of the 


tip (16). 

7. Ultrasonic device of Claim 1 , including in combina- 
tion a holder (76) for holding the ultrasonic device 
5 (10), said holder (76) having a valve responsive to 
the placement of the ultrasonic device (10) in said 
holder (76) to remove the source of suction (74) 
from the aerosol recovery assembly. 

10 8. Ultrasonic device of Claim 7, further including a 
selector block (88) responsive to the actuation of 
the holder (76) by removal of the ultrasonic device 
(70) therefrom to allow electrical power to be cou- 
pled to the ultrasonic device (70). 

15 

9. Ultrasonic device of Claim 8, further including a 
source of air pressure coupled to the selector block 
(88) and being switchable by the selector block (88) 
for activating a switch (102) to couple electrical 

20 power to the ultrasonic device. 

10. A method of controlling an aerosol envelope (20) 
generated by an ultrasonic device (10) having an 
elongate handpiece (12), an insert (14) having a tip 

25 (1 6), and an orifice (1 40) in the insert through which 
a water jet (18) is directed toward the ultrasonic 
operated tip (16), by use of a suction source (56) a 
suction is developed annularly around a base of the 
ultrasonic tip (16) and in an annular area (44) 

30 between said insert (14) and a cylinder body (32) 
attached to the ultrasonic device (10), said method 
further comprising the steps of : 

generating a suction in the annular area (44) of 
35 about 157 square mm so that the size of the 

aerosol envelope (20) can be controlled around 

the ultrasonic tip (16); and 

controlling the size of the aerosol envelope (20) 

down to about 2.54 cm in diameter by control- 
40 ling the amount of suction (56) developed in 

said annular area (44) adjacent the base of the 

ultrasonic tip (16) by control means (58). 

11. The method of Claim 10, further including recover- 
45 ing a portion of the water from the jet (18) before the 

water is converted into aerosol (2) by the tip (16), 
thereby allowing the tip (16) to operate at a lower 
temperature. 

so 12. The method of Claim 10, further including drawing 
the aerosol mist (20) into an annulus (44) surround- 
ing at least a frontal portion of the ultrasonic device 
(10) for cooling thereof. 

55 13. The method of Claim 10, further including drawing 
the aerosol mist (20) into an annulus (44) surround- 
ing a majority of a handle portion (12) of the ultra- 
sonic device (10) for cooling thereof. 
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14. The method of Claim 10, further including cooling 
the cylinder body (32) by the action of the aerosol 
mist (20), and conducting heat from the ultrasonic 
device (10) to the cylinder body (32). 

Patentanspruche 

1. Ultraschall-Vorrichtung (10), mit einem langlichen 
Handstuck (12), einem Einsatz (14) mit einer Spitze 
(16), einer Offnung (140) in dem Ende von dem 
Einsatz (14), durch die Wasserstaub (18) in Rich- 
tung auf die Spitze gespruht und ein Aerosol (20) 
erzeugt wird, 

einem starren Zylinderkflrper (32), der mit 
zumindest einem Bereich von dem Handstuck 
(12) gekoppelt werden kann, wobei der Zylin- 
derkOrper (32) gegenuberliegende erste und 
zweite offene Enden (34, 36) hat, wobei das 
erste Ende (36) von dem Einsatz (14) radial 
beabstandet ist, urn einen Ring (44) zu bilden, 
und das zweite Ende (34) fest mit dem Hand- 
stuck (1 2) gekoppelt ist, urn den Zylinderkdrper 
(32) an der Ultraschall-Vorrichtung (10) abstiit- 
zend zu halten und abzudichten, 
einem Ansaugrohr (38), das zwischen einer 
Ansaugquelle (56) und einer Seitenwand des 
Zylinderkfirpers (32) angeordnet und urn eine 
Offnung (40) in der Seitenwand abgedichtet ist, 
so dag dann, wenn die Ansaugquelle (56) akti- 
viert wird, zumindest ein Teil des Aerosols (20) 
durch den Ring (44) zwischen dem Ultraschall- 
Einsatz (14) und dem ZylinderkCrper (32) ein- 
gesaugt und uber das Ansaugrohr (38) abge- 
saugt wird, und 

einer Steuerungseinrichtung (58), urn die 
Ansaugkraft zu verandern, so dag ein die 
Spitze (16) der Ultraschall-Vorrichtung umge- 
bender Aerosol-Nebel (20) bezuglich seiner 
GrdBe als eine Funktion der auf das Ansaug- 
rohr (38) aufgebrachten Ansaugkraft gesteuert 
werden kann. 

2. Ultraschall-Vorrichtung nach Anspruch 1, bei der 
das erste Ende (36) von dem ZylinderkCrper (32) 
einen anderen Durchmesser hat als das zweite 
Ende (34). 

3. Ultraschall-Vorrichtung nach Anspruch 1, bei der 
der Zylinderkflrper (32) eine Lange hat, so daB das 
zweite Ende (34) davon mit dem Handstuck (12) 
eingreift und das erste Ende (36) des ZylinderkOr- 
pers (32) von dem Ende des Einsatzes einen 
Abstand von etwa 3 Millimeter hat. 

4. Ultraschall-Vorrichtung nach Anspruch 1, bei der 
der ZylinderkSrper (32) aus einem starren Kunst- 
stoff hergestellt und abnehmbar an der Ultraschall- 


Vorrichtung (10) angebracht und somit wegwerfbar 
ist. 

5. Ultraschall-Vorrichtung nach Anspruch 1, bei der 
5 die Ansaugquelle (56) zwischen 0,4 - 1,7 m 3 /min 

(15-60 cu.ft/min) einstellbar ist. 

6. Ultraschall-Vorrichtung nach Anspruch 1, bei der 
die Ansaugquelle (56) dazu ausgestaltet ist, urn in 

10 dem Ring (44) eine Ansaugkraft zu erzeugen, urn 
einen Teil des Wasserstaubs zuruckzufuhren, der in 
Richtung auf die Ultraschall-Spitze (16) gespruht 
wird, bevor dieser Teil des Wasserstaubs die Spitze 
(16) erreicht, wodurch die Betriebstemperatur der 

is Spitze (16) reduziert wird. 

7. Ultraschall-Vorrichtung nach Anspruch 1, die in 
Kombination eine Halterung (76) zum Halten der 
Ultraschall-Vorrichtung (10) aufweist, wobei die 

20 Halterung (76) ein Ventil aufweist, das auf die 
Anordnung der Ultraschall-Vorrichtung (10) in der 
Halterung (76) anspricht, urn die Ansaugquelle (74) 
von der Aerosol -Absaug-Baugruppe abzutrennen. 

25 8. Ultraschall-Vorrichtung nach Anspruch 7, auBer- 
dem mit einem Auswahlblock (88), der auf die Beta- 
tigung der Halterung (76) anspricht, indem die 
Ultraschall-Vorrichtung (70) davon abgekoppelt 
wird, urn zu ermOglichen, daB die Ultraschall-Vor- 

30 richtung (70) mit elektrischer Energie gekoppelt 
wird. 

9. Ultraschall-Vorrichtung nach Anspruch 8, auBer- 
dem mit einer Druckluftquelle, die mit dem Aus- 
35 wahlblock (88) gekoppelt und durch den 
Auswahlblock (88) umschaltbar ist, urn einen Schal- 
ter (102) zu aktivieren, urn die Ultraschall-Vorrich- 
tung mit elektrischer Energie zu koppeln. 

40 10. Verfahren zur Steuerung eines Aerosol-Nebels 
(20), der durch eine Ultraschall-Vorrichtung (10) 
erzeugt wird, die ein langliches Handstuck (12), 
einen Einsatz (14) mit einer Spitze (16) und eine 
Offnung (140) in dem Einsatz aufweist, durch die 

45 ein Wasserstrahl (18) in Richtung auf die ultra- 
schallbetriebene Spitze (16) geleitet wird, wobei 
unter Verwendung einer Ansaugquelle (56) eine 
Ansaugkraft ringfOrmig urn eine Basis der Ultra- 
schall-Spitze (16) und in einem ringfOrmigen Gebiet 

so (44) zwischen dem Einsatz (14) und einem Zylin- 
derkflrper (32) erzeugt wird, der an der Ultraschall- 
Vorrichtung (10) angebracht ist, wobei das Verfah- 
ren auBerdem die Schritte umfaBt: 

55 Erzeugen einer Ansaugkraft in dem ringfOrmi- 

gen Gebiet (44) von etwa 157 mm 2 , so dag die 
GrGBe des Aerosol-Nebels (20) urn die Ultra- 
schall-Spitze (16) herum gesteuert werden 
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kann, und 

Steuern der GrflBe des Aerosol-Nebels (20) 
nach unten bis auf etwa 2,54 cm Durchmesser 
durch Steuerung der Ansaugkraft (56) , di mit- 
tels einer Steuerungseinrichtung (58) in dem 
ringfGrmigen Gebiet (44) in der Nahe der Basis 
der Ultraschall-Spitze (16) erzeugt wird. 

11. Verfahren nach Anspruch 10, auQerdem mit dem 
ZurGckfuhren von einem Tei! des Wassers von dem 
Strahl (18), bevor das Wasser durch die Spitze (16) 
in Aerosol (20) umgewandelt wird, wodurch ermflg- 
licht wird, die Spitze (16) bei einer geringeren Tem- 
peratur zu betreiben. 

12. Verfahren nach Anspruch 10, auBerdem mit dem 
Ansaugen des Aerosols (20) in einen Ring (44), der 
zumindest einen vorderen Bereich der Urtraschall- 
Vorrichtung (10) umgibt, um diese zu kuhlen. 

13. Verfahren nach Anspruch 10, auBerdem mit dem 
Ansaugen des Aerosols (20) in einen Ring (44), der 
den grOBten Teil eines Handgriffbereichs (12) der 
Ultraschall-Vorrichtung (10) umgibt, um diese zu 
kuhlen. 

14. Verfahren nach Anspruch 10, auBerdem mit dem 
Kuhlen des Zylinderkerpers (32) durch die Wirkung 
des Aerosols (20) und Ableiten der Warme von der 
Ultraschall-Vorrichtung (10) zu dem ZylinderkOrper 

(32). 

Revendications 

1 . Dispositif ultrasonique (10) comprenant une piece a 
main allongee (12), un insert (14) possedant une 
pointe (16), dans I'extremite duquei est dispose un 
orifice (140) par lequel un jet d'eau (18) est projete 
en direction de la pointe et produit un aerosol (20), 

un corps cylindrique rigide (32) pouvant §tre 
emmanche sur au moins une partie de la piece 
a main (12), ledit corps cylindrique (32) posse- 
dant des premiere et seconde extremites 
ouvertes opposees (34,36), ladrte premiere 
extremite (36) etant distante radialement de 
{'insert (14) de maniere a definir un anneau 
(44), ladite seconde extremite (34) etant mon- 
tee fermement sur la piece a main (12) pour le 
soutien et le montage etanche du corps cylin- 
drique (32) sur le dispositif ultrasonique (10); 
un tube a aspiration (38) dispose entre une 
source d'aspiration (56) et une paroi taterale du 
corps cylindrique (32) et fixe d'une maniere 
etanche autour d'une ouverture (40) formee 
dans la paroi laterale de sorte que lorsque 
ladite source d'aspiration (56) est activee, au 
moins une partie de I'aerosol (20) est introduce 


par I'intermediaire de I'anneau (44) entre 
I'insert ultrasonique (14) et le corps cylindrique 
(32) et est extraite par Tintermediaire du tube 
d'aspiration (38); et des moyens de commande 

5 (58) pour modifier la quantite d'aspiration de 

telle sorte que les dimensions d'un nuage (20) 
de I'aerosol entourant la pointe (16) du disposi- 
tif ultrasonique peuvent §tre regimes en fonc- 
tion de la quantite de Inspiration appliquee au 

70 tube d'aspiration (38). 

2. Dispositif ultrasonique selon la revendication 1, 
dans lequel la premiere extremite (36) du corps 
cylindrique (32) possede un diametre different de 

is celui de ladite seconde extremite (34). 

3. Dispositif ultrasonique selon la revendication 1, 
dans lequel ledit corps cylindrique (32) possede 
une longueur telle que sa seconde extremite (34) 

20 s'appiique sur la piece a main (12) et que la pre- 
miere extremite (36) dudit corps cylindrique (32) est 
distante d'environ 3 millimetres de I'extremite de 
I'insert. 

25 4. Dispositif ultrasonique selon la revendication 1, 
dans lequel ledit corps cylindrique (32) est forme 
d'une matiere plastique rigide et peut §tre fixe de 
fagon amovible au dispositif ultrasonique (1 0) et par 
consequent est jetable. 

30 

5. Dispositif ultrasonique selon la revendication 1, 
dans lequel ladite source d'aspiration (56) est 
reglable entre 0,4 - 1,7 m 3 /mn (15-60 pieds 
cubes/mn). 

35 

6. Dispositif ultrasonique selon la revendication 1, 
dans lequel ladite source d'aspiration (56) est 
adaptee pour produire une aspiration dans 
I'anneau (44) pour recuperer une partie du jet d'eau 

40 projete en direction de la pointe ultrasonique (16) 
avant que ladite partie du jet d'eau att eigne la 
pointe (16), ce qui reduit la temperature de fonc- 
tionnementde la pointe (16). 

45 7. Dispositif ultrasonique selon la revendication 1, 
comprenant en combinaison un dispositif de rete- 
nue (76) servant a retenir le dispositif ultrasonique 
(10), ledit dispositif de retenue (76) possedant une 
soupape apte a repondre a la mise en place du dis- 

so posrtif ultrasonique (1 0) dans ledit dispositif de rete- 
nue (76) pour retirer la source d'aspiration (74) de 
I'ensemble de recuperation de I'aerosol. 

8. Dispositif ultrasonique selon la revendication 7, 
55 incluant en outre un bloc selecteur (88) apte a 
repondre a I'actionnement du dispositif de retenue 
(76) par retrait du dispositif ultrasonique (70) a par- 
tir de ce dispositif de retenue de maniere a permet- 
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tre I'application d'une 6nergie electrique au 
dispositif ultrasonique (70). 

9. Dispositif ultrasonique selon la revendication 8, 
comprenant en outre une source d'air comprime 5 
couplee au bloc selecteur (88) et pouvant Stre com- 
mute par le bloc selecteur (88) pour activer un com- 
mutateur (102) pour I'appiication d'une energie 
electrique au dispositif ultrasonique. 

10 

10. Procede de commande d'un nuage d'aerosol (20) 
produit par un dispositif ultrasonique (10) compor- 
tant une piece k main allong6e (12), un insert (14) 
pourvu d'une pointe (16) et comportant un orifice 
(140) par lequel un jet d'eau (18) est dirige vers la 15 
pointe ultrasonique actionnee (16), et selon lequel 
grSce k I'utilisation d'une source d'aspiration (56), 
une aspiration est developpee annulairement 
autour d'une base de la pointe ultrasonique (16) et 
dans une zone annulaire (44) entre ledit insert (14) 20 
et un corps cyiindrique (32) fixe au dispositif ultra- 
sonique (10), ledit procede comprenant en outre les 
6tapes consistant k : 

produire une aspiration dans la zone annulaire 25 
(44) d'environ 157 mm carrSs de sorte que la 
taille du nuage d'aerosol (20) peut §tre contra- 
lee autour de la pointe ultrasonique (16); et 
reduire les dimensions du nuage d'aerosol (20) 
k un diametre d'environ 2,54 cm par reglage de 30 
la quantite d'aspiration (56) developpee dans 
tadrte zone annulaire (44) au voisinage de la 
base de la pointe ultrasonique (16) par des 
moyens de commande (58). 

35 

11. Proced6 selon la revendication 10, comprenant en 
outre la recuperation d'une partie de I'eau k partir 
du jet (1 8) avant que I'eau soit convertie en un aero- 
sol (2) par la pointe (16), ce qui permet le fonction- 
nement de la pointe (16) k une temperature plus 40 
faible. 

12. Procede selon la revendication 10, comprenant en 
outre I'entraTnement du brouillard d'aerosol (20) 
dans un anneau (44) entourant au moins une parte 45 
frontale du dispositif ultrasonique (10) pour le refroi- 

dissement de ce dernier. r 

v. 

13. Procede selon la revendication 10, comprenant en 
outre I'entraTnement du brouillard d'aerosol (20) so 
dans un anneau (44) entourant une majeure partie 
d'une partie formant poign6e (12) du dispositif ultra- 
sonique (10) pour le refroidissement de ce dernier. 

14. Procede selon la revendication 10, comprenant en 55 
outre le refroidissement du corps cyiindrique (32) 

au moyen de Taction du brouillard d'aerosol (20) et 
une conduction de la chaleur depuis le dispositif 


ultrasonique (10) en direction du corps cyiindrique 
(32). 
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